The importance of collaboration has been one of the main issues in innovation studies. Despite many different findings on collaboration and its impact on innovation performance, the impact of different types of collaboration on different types of innovation is still inconclusive. The purpose of this research is to investigate the effects of openness on the performance of the innovation process in a leading emerging economy. Cooperation with partners and their effects on innovation propensity unveil that process, marketing and organisational innovations are determinants of product and service innovation, thus confirming that the various innovation types are intertwined and mutually supporting each other. From a geographical perspective, cooperating with external parties from the same country plays a dominant role in determining the innovation outcome. Cooperating with consultants and private labs on the other hand seems to negatively affect innovation performance. Surprisingly, the role of foreign cooperation remains ambiguous as results were not statistically significant. retical background of innovation collaboration is developed and 7 hypotheses on collaboration based strategy are formulated. Section 4 describes our research methods and data collection. The hypotheses are tested through logistic regression analysis and discussed in section 5. Finally, findings are presented in section 6, which also discusses their managerial implications together with recommendations for policy makers.
Introduction
The Schumpeterian mode (Schumpeter, 1942) of the individual entrepreneur, which embraces sequentially the 3 stages of invention (i.e. research leading to the generation of new ideas), innovation that involves the development of these new ideas into marketable products and finally, the diffusion process across the market, has been challenged by new models emphasizing the interactive nature of the innovation process. According to those models, turning an idea into a potentially successful product or service requires the cooperation between multiple players, usually coming from various disciplinary horizons. Along these lines, innovations have been acknowledged to result from interactions between individuals, teams, groups located both and outside the boundaries of the firm, as already strongly emphasized in the third generation of innovation model (Rothwell, 1992) . Despite the growing awareness of these open, networked and interactive features of the innovation process, there is so far little empirical evidence on the impact of opening up the innovation process on performance, either considered in economic terms or adopting a broader approach to performance, which encompasses financial and non financial criteria, and thus this represents a critical area of interest for innovation management. Lichtenthaler (2011) further posits that prior research has only touched upon the impact assessment of the openness feature of the innovation process on performance, especially from a quantitative perspective. This observation echoes the findings of Dahlander and Gann (2010) , whose recent systematic literature review indicates that large-scale quantitative studies remain scarce, with some notable exceptions such as Laursen and Salter (2006) and Van de Vrande et al. (2009) , and Mention and Asikainen (2012) in service economies. Furthermore, most of prior studies have focused on developed economies (e.g. Tether, 2005) and neglected transition and developing economies.
This empirical study precisely aims to investigate the effects of openness on the innovation process and on its performance in a leading emerging economy. More specifically, it first investigates how cooperation affects innovation propensity, measured as the introduction of novelties, either in the forms of goods or services. Then, it further delineates the influence of the geographical location of the cooperating partner, as well as the type of partner on the innovative performance. Finally, it considers how cooperating affects the degree of novelty of the innovation introduced.
The article has the following structure. After this introductory section, the article presents the framework conditions for innovation and collaboration taking into consideration the specific Turkish context. In the third section, the theo-J. Technol. Manag. Innov. 2013, Volume 8, Issue 1 mental shocks, improve economic performance and likelihood of survival, gain access to complementary resources, learn new skills, absorb technology, have control over relation with other companies, keep abreast with competitors and improve efficiency. Moreover, access to technology bases through inter-firm co-operation or alliance has been demonstrated to help companies to redefine and reposition themselves in the market in terms of technology.
Co-operation for innovation is also often motivated by the willingness to gain access to new or foreign markets and to share the risks and costs associated with R&D and innovation activities. Critical factors for successful co-operation agreements have been identified in strategic alliance literature and include trust, communication, matching of resources, organizational structures and processes (George and Farris, 1999) . Besides the adequacy of this matching, the ability of firms to keep and maintain the skills balance is another key success factor (Hanna et al., 2008) . The potential of firms to generate innovations is dependent on the prior accumulation of knowledge they have absorbed (Fiol, 1996) , in line with the concept of "absorptive capacity" introduced by Cohen and Levinthal (1989) .
Inter-firm cooperation also embraces co-opetition (Brandenburger and Nalebuff, 1996) , which refers to the simultaneous practices of cooperation and competition practices. Besides the pooling of resources and the quest for synergistic effects (Das and Teng, 2000; Huang et al., 2009 ), co-opetition may also occur in the context of standard setting or when firms aim at jointly achieving a dominant design, which in turn fosters other innovations.
Cooperation with universities, research centres and the like has also been extensively studied, leading to mixed conclusions. On the one hand, cooperation with university and research centres have been identified as critical partners for the development of more radical or new-to-the-market innovations (Kaufmann and Tödtling, 2001; Becker and Dietz, 2004) . Some scholars have also concluded that cooperating with research institutions positively influence the so-called intermediary outputs of the innovation process, such as patents (e.g. Miotti and Sachwald, 2003) . Lööf and Broström (2008) find that collaboration with university positively influences innovative performance of Swedish manufacturing firms and Aschhoff and Schmidt (2006) also evidence positive impact of university collaboration on the probability of developing new product at German firms. In the case of Dutch firms, Belderbos et al. (2004) find that R&D collaboration with universities increases the growth of sales attributable to market novelties. On the other hand, some have argued that the knowledge developed by these partners is less likely to be applicable in the short term, and that they are frequently slow to react (Tether, 2002) and may not companies, which gradually grew from around 1% to 1.4% in 1995, and public R&D support funds increased substantially, to 2.1% in 1997 and 2.5 % in 2000 (Taymaz, 2009) . The main objective of those support programs is to enhance innovativeness of companies either alone or together with research centres.
Notwithstanding most Turkish SMEs are still labour-intensive and produce low value-added products, their focus on innovation (Cetindamar and Ulusoy, 2008) and cooperation is increasing. Turkey is one of the fastest growing economies when it comes to R&D and innovation, and the number of firms that has the potential to collaborate with external partners is increasing continually, which is why the Turkish situation provides us with an opportunity to examine the early effects of innovation-based strategy and external cooperation on firm performance.
Theoretical background and Hypotheses
Literature on the rationales for cooperation in innovation activities abounds and usually distinguishes inter-firm cooperation, intra-firm, intra-country cooperation and cooperation with research institutions. Inter-firm cooperation has been demonstrated to support firms in their achievement of three complementary goals. First, it contributes to the creation of a critical mass of resources that enhance firms' capacity to handle more complex and more demanding ventures. Mairesse and Mohnen (2001) confirm the positive relationship between R&D spending and innovation performance using the French CIS 2. Similarly, the share of R&D resources for in-house R&D and the number of R&D staff have been demonstrated as the main factors of innovation performance in most studies (e.g. Griliches, 1990; Crépon et al., 1998) ; therefore these items have become important variables in the explanation of innovation performance. This critical mass of resources may be a consequence of a combination of similar resource bases, through resource pooling or may be derived from the bundling of unique repositories of skills, expertise and knowledge of individual firms. Second, it enables firms to rely on counterpart's resources and achieve higher levels of agility and flexibility in the distribution of tasks both within and across different yet common projects. Finally, through their partners' networks, firms can indirectly extend their own pool of potential resources and partners.
There are different numbers of researches which have emphasised the impact of external R&D cooperation on firm's innovation performance (e.g. Lööf and Heshmati, 2002; Miotti and Sachwald, 2003; Cincera et al., 2003; Belderbos et al., 2004; Lööf and Broström, 2008; Aschhoff and Schmidt, 2006) . The benefits of co-operation have been extensively studied and summarized by Ahuja (2000) : endure environ-tion with partners located abroad. Hypothesis 9: Collaboration with suppliers has a positive impact on firm's innovation propensity. Hypothesis 10: Collaboration with competitors has a positive impact on firm's innovation propensity.
Data and method

Sample and data collection
The empirical work is based on the Community Innovation Survey (CIS). The CIS is conducted by the Turkish Statistical Institute (TSI) and it is only available data source from the TSI that collects data in terms of the size of enterprises surveyed at country level and which is comprehensive in terms of the range of questionnaire items (e.g. innovation expenditures such as training expenditures or acquisition of external knowledge, importance of information sources and co-operation for innovation activities, factors hampering innovations and protection methods -patents but also trademarks, copyrights, design patterns and secrecy -for innovations).
The data covers all manufacturing sectors including small and large enterprises and the sampling excluded firms which have fewer than 10 employees over the period between 2006 and 2008. The survey has been conducted at enterprises' place by using face to face meeting and questions were answered by top level managers. A total of 5.863 companies responded to the survey. The average firm size has 247 employees, whereas the median size is 49 and standard deviation is 1073. Overall, 16% of firms are part of an enterprise group. According to the respondents, the main markets for their products and services was the local/regional market (56% of respondents), followed by national market (50%), and then to a lesser extent European countries (roughly 30%) and all other countries (27%) (Mention et al., 2013) . The descriptive statistics indicate that slightly more than 8% of firms do cooperate to develop novelties, and that the main cooperation partner is located in the country (7.8%), followed by European partners (4%), US partners (1%), Chinese and Indian partners (less than 1%) and the rest of the world (1.1%), whatever type of partner is considered (Mention et al., 2013) .
Measurement of variables
In the survey, cooperation is defined as the "active participation with other enterprises or non-commercial institutions on innovation activities". Both partners do not need to gain a commercial benefit. The definition excludes pure contracting out of work where there is no "active co-operation." Cooperation partners include firms belonging to the same group; suppliers (Suppliers _ANY) of equipment, materials, meet the needs of some industries, such as services industries (e.g. Tether, 2008) . Dasgupta and David (1994) state that researchers in research centres and universities focus on academic results and they mostly ignore commercial results, leading to a negative impact on university cooperation. Pavitt (2003) focuses on the fact that the response time from universities may be slighter longer than what the business sector expects. According to Temel et al., (2013) cooperation with university doesn't bring expected benefit immediately and their findings prove that it takes a certain threshold of university collaboration intensity to reach a better performance.
Despite the growing body of literature on "open innovation" (Chesbrough, 2003) , and the effects of opening up the innovation process on innovative and business performance, large-scale studies concentrating on qualifying and quantifying the impact of the openness nature of the innovation process remain scarce. This observation is further exacerbated when emerging economies are considered. Nevertheless, most prior studies focusing on manufacturing industries in developed economies tend to support a positive effect of cooperation on innovation performance, though to various forms and extents according to the type of partner or the cooperation intensity (e.g. Monjon and Waelbroeck, 2003; Tether, 2005; Tether and Tajar, 2008) , our expectations naturally follow the same lines and we adopt an "a priori positive bias" of the effect of opening up the innovation process.
In sum, based on the arguments above we developed 10 hypotheses.
Hypothesis 1: Cooperation with different partners has positive and significant impact on the propensity to develop and commercialise novel products. Hypothesis 2: Internal R&D which can be conducted either occasional or on a continuous basis has significant and positive impact on firm's innovation performance. Hypothesis 3: Conducting simultaneously various types of innovations, namely process and organisational innovations, positively influences innovation propensity. Hypothesis 4: The firm which has a marketing organization is more likely to introduce novelties Hypothesis 5: There is a positive and significant correlation between size and innovation propensity. Hypothesis 6: Collaboration with externally partners such as customers has a positive impact on firm's innovation propensity. Hypothesis 7: Collaborating with externally partners like, universities has positive and significant effects on propensity to innovate. Hypothesis 8: For the firms in emerging economies, having cooperation partners within the country has positive influence on the innovation propensity compared to coopera-intertwined, occur simultaneously, while supporting different strategic goals, we also include dummy variables related to the introduction of process (Process_Innovation), marketing (Marketing_Innovation) and organisational innovations (Organizational_Innovation). Across all multivariate analyses, innovation (INNO) is modelled as a dependent variable and equals one when the firm declares having introduced a new product (i.e. good or service). Logistic regression analysis is applied as it is often used to investigate the relationship between discrete responses and a set of explanatory variables (e.g. Cox and Snell, 1989; Agresti, 1990; Collett 1991; Hosmer and Lemeshow, 2000; Stokes et al., 2000) .
Results and discussion
The first regression, which uses the variable COOP as an aggregate variable, clearly indicates that cooperation has a positive and significant influence on the propensity to develop and commercialise novelties ( Table 1 ). The value of the odds ratio confirms that cooperating strongly affects the probability to innovate, giving firms which set up cooperation agreements an advantage of almost 2.5 over firms which opt for a closed innovation process. This finding provides support for Hypothesis 1. Results also provide support for Hypothesis 2 which indicates that doing intramural R&D, either on a continuous or on an occasional basis significantly and positively impacts innovation performance. Comparing the odds ratios, firms that do R&D on a permanent basis are much more likely to innovate than firms which conduct R&D on an occasional basis. This is perfectly consistent with the extant literature on absorptive capacity (Cohen and Levinthal, 1989 ) and the need to maintain internal R&D capabilities in order to integrate external knowledge into the internal innovation process. Interestingly, firms that declared components or software; customers (Customers _ANY) or clients; competitors (Competitors _ANY); universities and higher education institutions (Universities _ANY); consultants (Consultants _ANY), commercial labs or private R&D institutes and finally, government bodies or public research institutes (Government _ANY).
Partners for innovation activities may be located inside the country (Cooperation _COUNT) or reside beyond boundaries, namely in other European countries (Cooperation _EU), United States (Cooperation _US), China (Cooperation _CHI) or India, and all other countries (Cooperation _REST). Cooperation is first modelled as an aggregated variable taking the value of 1 if the firm cooperates, with any partner, located in any of the listed geographical areas. Then, we further delineate the type of cooperation partner in order to explore its impact on the propensity to innovate (measured as the introduction of new product, either goods or services) and then on the degree of novelty of the innovation.
We also investigate the role of the location of the partner in order to unveil if and to what extent this influences the outcome of the innovation process. All dependent variables related to cooperation (COOP_Type of partner and COOP_ geographical region) are binary, with values equalling when one when the firm does cooperate with this type of partner or with any type of partner located in this geographical area, respectively. We also include other variables, such as size (expressed in natural log), the ownership to a group and the fact that the firm declares conducting in-house R&D activities on a permanent (R&D_ Continuous) or on an occasional (R&D_ Occasional) basis. Since literature has emphasized that the different forms of innovation are frequently partner for cooperation activities, conclusions can be drawn only for customers or clients and for universities and higher education institutions as results are statistically significant only for these 2 types of partners. Cooperating with customers seems to give a clear competitive advantage when it comes to introducing product or service innovation and confirms prior research conducted in developed economies (e.g. Monjon and Waelbroeck, 2003; Tether, 2005) and this result supports Hypothesis 6. On the other hand, cooperation with the science base is demonstrated to negatively and substantively (considering that the odd ratio is much lower than 1) influence the propensity to introduce novelties. Negative and significant effect of cooperating with universities has been found, with odds ratio value of 0.536, suggesting a strong disadvantage of cooperating with this kind of partner for innovation activities. This result oddly suggests that cooperating with universities, whether they are located in the country or abroad actually deteriorates the innovation performance of the firm. As such, it is certainly challenging, and deserves further investigation in the context of the national innovation system as well as international academic cooperation. In conclusion, this finding does not support Hypothesis 7.
Adopting another angle to investigate the effects of cooperation, we merged the different partners according to their geographical origin. The results regarding intramural R&D having introduced both process and organisational innovations are more likely to innovate than firms which do not succeed with or get involved in these innovation types and this is in parallel with Hypothesis 3. This finding supports the view that the different innovation types are closely linked and may be mutually supporting each other. Marketing organisation is also evidenced to be positively associated to product innovation, as the result is statistically significant at the 5% level and this result supports our statement in Hypothesis 4. Surprisingly, despite being statistically non-significant, size seems to negatively affect innovation propensity. This finding may seem contradictory with prior evidence supporting that larger firms are usually more likely to innovate.
As a second stage, the cooperation variable was disaggregated and we considered cooperation with each type of partner separately. These results replicate the pattern regarding the positive and significant influence of conducting R&D activities either on a continuous or on an occasional basis (Table 2) . Similar ranges for the odds ratios also confirm the magnitude of this influence. Likewise, conducting in parallel process, marketing and organisational innovations positively impact the propensity to develop novelties and this also in line in Hypothesis 4.
Process innovation clearly emerges as an enabler considering the value of the odds ratio. When focusing on the type of 
Conclusions
Despite huge interest in developing the collaboration as a main accelerator for innovation propensity, few empirical studies have been used to examine the impact of collaboration on innovation propensity in emerging economies. In this exploratory empirical study based on 5.863 CIS data from Turkey, which is one of the fastest growing economies last recent years we explored the effects of inter-firm, intrafirm, intra-country cooperation and cooperation with research actors. The findings revealed that as long as Turkish firms are involved in innovation activities either occasionally or continuously, they have better innovation performance. This would suggest that sequence of innovation activities does not really matter for innovation propensity as long as companies are involved any innovation activities in Turkey, whether they do it on a regular or irregular basis. With regards to the type of innovation it is evidenced that any type of innovation like process, organizational and marketing has a positive impact on Turkish firms' innovation propensity. However, process and organizational innovation has stronger impact then marketing innovation. Still it is clear that all type of innovation activities increase innovation skills of Turkish firms. Our results confirmed that collaboration is an important factor also for emerging economies for innovation propensity. Surprisingly only collaboration with customers may bring value to the innovation propensity of Turkish again hold, as well as the mutually reinforcing effects of the different innovation types (i.e. marketing, organisational and process). Statistically significant results are obtained exclusively for cooperation within the country, which is evidenced to positively influence the propensity to innovate and this is in line with Hypothesis 8. Further delineating the cooperation with the different types of partners located in Turkey, positive and significant effects could be demonstrated for customers/clients and government bodies/public research institutes, with odds ratios of 3.235 and 2.168 respectively. Finding highlights that having external collaboration with all partners doesn't increase the likelihood to innovate in the emerging economy under investigation. Collaboration with suppliers and competitors is statistically not significant.
A further step included tests on whether cooperation, whatever the partner under consideration and its geographical location, had an impact on the degree of the novelty of the innovation. Namely, we tested whether cooperation affected the propensity to introduce new-to-the-market versus new-to-the firm innovations, as literature tends to suggest, although empirical evidence is scarce and usually ambiguous on this topic (e.g. Monjon and Waelbroeck, 2003; Mention, 2011) . Results did not show any significant relationship between any type of cooperation (either horizontal or vertical cooperation forms) or the location of the partner and the degree of novelty, thus deserving further investigation. Avenues for further research include explaining some of the challenging results, especially when it comes to foreign cooperation when explored in an aggregated way. As Europe is by far the largest trade partner for the country, it would be relevant for policy makers and business leaders alike to understand the impact of developing synergies in innovation activities. Considering the critical role of innovation for economic growth, further understanding how cooperation affects performance so as to design effective and efficient innovation systems, at all levels -national, regional and local, with all related mechanisms and incentives should be of the utmost priority and may require the development of dedicated surveys in order to better capture the peculiarities of the innovation process and its openness nature in emerging economies.
This paper is an extended version of the article entitled "Innovation and cooperation in emerging economies: two sides of the same coin?" accepted at the International Conference on Innovation and Entrepreneurship, Jordan, 2013.
firms and this finding suggests that Turkish firms should pay accrued importance to their customers.
Astonishingly, and in contrast with previous studies (e.g. Capon et al., 1990; Lee et al., 2001; Song et al., 2008) , our findings reveal that collaboration with universities does not really enhance innovation propensity. Several reasons may explain this negative result. First, most of Turkish universities are teaching intensive. Second, there are few well functioning technology transfer offices and third, the absorption capacity of Turkish firms is very low. Another observation is the negative relationship between size and innovation propensity of the firm, although nothing can be concluded since the relationship is not statistically significant.
Policy recommendations
Based on the above analysis, policy recommendations for policy makers are as follows. It is obvious that all type of innovation initiatives improve innovation propensity of firms. Therefore it is important to urge firms to conduct innovation projects. Secondly, external collaboration is important factor and should be supported to extent firms' collaboration network via different mechanisms. Last but not least, university-industry collaboration does not create expected value in these types of countries, to the extent that our results show a negative relationship between university cooperation and innovation propensity. Therefore, new policies and instruments should be developed to have better results from this collaboration.
Managerial implications
The present article may help managers wishing to enhance their company's innovation propensity to take advantage of collaboration with external partners in emerging economies. However managers should keep in mind that the best partner for their innovation propensity is their customer and it is important to have well defined and long lasting collaboration with them. On the other hand, collaboration with research organization is not the best tool for innovation propensity in emerging economies since this collaboration needs longer period and firms in emerging economies cannot involve long time frame project due to their financial and technical restrictions. Therefore, managers should be very careful when they are choosing their innovation partners and also make sure that their firms ready for this collaboration. However, collaborating with local partners is much more beneficial than international collaboration for their firms.
